###### Strengths and limitations of this study

-   Use of a comprehensive mixed methodology to provide a detailed evaluation of a novel inpatient team from multiple different perspectives.

-   Multiple cohorts are used for comparisons in an attempt to offset the lack of a true control group.

-   Small, non-randomised study population means further work is required to provide absolutely robust conclusions.

-   Greater than 6-month follow-up time would ideally be required to make a full assessment of the long-term economic and clinical outcomes. This is prevented by funding and time constraints.

Introduction {#s1}
============

The profile of pain and its impact on individuals' quality of life, the health system and the economy is increasingly recognised.[@R1] In 2008, the Chief Medical Officer for England featured pain as one of five special topics in his Annual Report.[@R1] He concluded that chronic pain and its consequences were poorly controlled and identified it as a substantial public health problem affecting all ages. Only 14% of sufferers had ever seen a pain specialist and estimated cost to the Exchequer of back pain alone was £12.3 billion per annum.[@R1] Large healthcare spends are corroborated elsewhere in the literature where primary care management of patients with chronic pain was estimated to account for 4.6 million appointments per year; at a cost of £69 million.[@R2]

In 2011, The Health Survey for England confirmed the magnitude of the problem and stated that 31% of men and 37% of women met the criteria for a diagnosis of chronic pain[@R3] and larger incidence was noted with increasing age and lower socioeconomic status. This report also detailed the association between chronic pain and other illnesses, especially anxiety and depression, although the direction of causality remains unknown.

In 2011 and 2012, The National Pain Audit was carried which involved all National Health Service (NHS) Trusts and Primary Care Trusts capturing data from all specialist pain clinics within primary and secondary care in England. It reported that 20% of those surveyed had attended an Emergency Department within the last 6 months, and 66% had made three or more presentations to healthcare providers over the same period.[@R4] Access to the gold standard multidisciplinary specialist clinics, as defined by the presence of a specialist doctor, physiotherapist and psychologist, was poor with 60% of clinics not meeting the latter criteria.

Further evidence confirms the high incidence of chronic pain in the UK, which is now thought to affect up to half of the population, and, given an ageing demographic, this will only increase.[@R5] Other evidence suggests that it is a global issue with figures from the USA estimating that chronic pain affects 10%--20% of the general population[@R6] resulting in an economic burden in excess of \$70 billion annually.[@R9]

Inadequately treated pain escalates, causing high degrees of distress and disability and increases the burden of care across all healthcare services. Additionally, the overall quality of life for people with chronic pain is very poor, averaging a life score of 0.4 where 1 is perfect health as calculated using the EuroQol 5 Dimension (EQ-5D) outcome measure.[@R4] High-quality pain management services can result in a significant reduction in healthcare usage.[@R10] This is achieved by teaching patients self-management techniques that are known to reduce disability and distress and improve various measures of physical functions.[@R11] They have also been shown to facilitate helping patients return to work.[@R14]

Reciprocally, inadequate inpatient care results in delayed hospital discharge, repeated admissions, high distress in staff and patients and inadequate handover into primary care.[@R15] Some patients with complex pain never make it to specialist pain outpatient services because the pain, or potentially related medical condition, repeatedly brings them back into the acute hospital where expert pain multidisciplinary team (MDT) provision is not available.

To compound the above problems, pain is an underfunded specialty with scarce resources.[@R4] It is accepted that best practice is to treat patients with chronic pain with an MDT without delay[@R16] and that treating this group with expert best practice as early as possible can make significant savings in all areas of healthcare expenditure, not just pain.[@R10] However, this knowledge does not currently translate into practice in England where many sufferers have no access at all to specialist services.[@R4]

The intervention {#s2}
================

Inpatients with complex pain will be referred by the medical staff for review by the multidisciplinary complex pain team (CPT). The CPT consists of specialist pain doctors, specialist nurses, physiotherapists and psychologists. Referrals will be considered for patients who fulfil any of the following characteristics which were decided on by local expert opinion and known risk factors for chronicity in the context of long-term pain[@R17]:Multiple repeat attendances to accident and emergency (A&E) or general practitioner (GP) for pain-related issues.High opiate use greater than 180 mg oral morphine equivalent per day (British Pain society threshold for high opiate use).[@R19]No ongoing active management for acute medical or surgical conditions.Non-malignant diagnosis or malignant diagnosis but not appropriate for palliative care input.Ongoing pain for more than 6 months (for inclusion into economic arm so that the six month pre and post intervention comparison is fair).

If the CPT agrees that the patient meets the inclusion criteria above, they will then undergo an immediate and tailored treatment plan with ongoing and regular evaluation. The actual interventions offered by the MDT will not differ from currently accepted best practice and will include the optimisation of pharmacological regimens, cognitive--behavioural therapy, as well as self-management and distraction techniques. The difference is that they will be delivered in the inpatient setting and intensively over a short period. Typically, patients requiring specialist pain interventions would have to wait for an outpatient appointment and furthermore subsequent consultations and interventions would be widely spaced due to demand far outstripping supply with regard to access.

Interventions will be individualised with time spent with the most appropriate health professional on the ward. There will be a large spectrum of clinical input and we anticipate benefit from regular consultations several times per week, as deemed appropriate, when compared with the far greater lengths of time patients are obliged to wait in between outpatient appointments. The CPT will provide an enduring point of contact and allow for efficient and expert communication between the patient, primary care and specialist teams who may be treating the patient for other comorbidities by organising regular MDT meetings. The CPT will also follow-up the patient once discharged with both regular telephone consults and outpatient appointments as deemed appropriate.

This study aims to evaluate a novel MDT inpatient CPT commissioned at a central London teaching hospital using a mixed-methods approach. There is currently no comparative evaluation in the literature nor any evidence that such a service has even been trialled before.

Aim {#s3}
===

To evaluate (using mixed methods) a novel inpatient multidisciplinary CPT.

Research questions {#s4}
==================

1.  Are core clinical outcomes improved after the inpatient complex pain intervention?

2.  How do patients view the CPT when compared with previous experiences of pain services?

3.  What are staff perceptions of the impact of the CPT?

4.  Is the CPT of overall economic benefit to the health system?

Objectives {#s5}
==========

1.  To measure the impact of the CPT on clinical outcomes using validated patient-reported outcome questionnaires (RQ1).

2.  To use semistructured interviews to explore patient experiences of pain management and mechanisms by which clinical effectiveness may have been achieved (or not) (RQ2).

3.  To use semistructured interviews to explore staff perceptions of the impact of the CPT (RQ3).

4.  To compare healthcare costs for patients with complex pain before and after care delivered by the CPT (RQ4).

Methods {#s6}
=======

Study design {#s6a}
------------

This is a prospective, observational, single-centre cohort study, which will include all patients receiving the CPT intervention. Patients will be recruited over a 1-year period, and all patients will be followed up at a 6-month interval from the date of admission to the service. From a pilot study at the same London teaching hospital, we estimate that there will be approximately two eligible referrals per week meaning a total study population in the region of 100. Mixed methods will be used to determine the clinical effectiveness of the intervention and explore patient and staff attitudes to the service (see [figure 1](#F1){ref-type="fig"}). Quantitative clinical outcomes and health economic data will be recorded for all eligible participants and 30 preintervention and 30 postintervention semistructured interviews will be conducted with equal numbers of patients and staff.

![Flow diagram representing different stages of the mixed-methods evaluation.](bmjopen-2017-019058f01){#F1}

Interviews with staff and patients {#s7}
==================================

Interviews will be semistructured using predetermined topic guides and are expected to last between 15 and 30 min. After consent, the interviews will be recorded using an encrypted Dictaphone and performed in the quietest surroundings available on a ward or preferably in a side room.

Inclusion criteria for interviews for patients accepted to CPT service:Completion of inpatient CPT intervention including completion of all health outcome questionnaires.Capacity to provide written informed consent.Ongoing pain for 6 months or more so as to provide a comparable historic economic comparison.

Exclusion criteria for interviews for patients accepted to CPT service:Unable to comprehend written and spoken EnglishLack of capacity to consent.

Staff interviews {#s8}
================

Inclusion criteria:Permanent member of University College London Hospitals (UCLH) staffRegular work on a ward on which the inpatient CPT will operate.

Exclusion criteria:Temporary staffPermanent staff having worked at UCLH for less than 1 yearPermanent staff less than 1 year after qualification.

Sampling {#s8a}
--------

Non-proportional quota sampling will be used to ensure that a representative cross section of age, diagnosis and gender is adequately represented, see [table 1](#T1){ref-type="table"} below. As per our inclusion criteria, participants must be fluent in both written and spoken English as the study materials are all in this language and the patient will need to be proficient in order to participate in the interview. The interviews will include equal representation of male and female patients as well as younger and older patients (defined as those below the age of 50 years).

###### 

Sampling brief to show intended number of interviews with patients

  Research stage     No of interviews   Total       
  ------------------ ------------------ ------- --- ----
  Preintervention    9                  4       2   15
  Postintervention   9                  4       2   15
  Total              18                 8       4   30

The interview population for the staff cohort will be selected using purposive sampling from those willing to take part. [Table 2](#T2){ref-type="table"} below shows a sampling brief of those staff members that we intend to interview to provide us with the most informative and cross-sectional data. Interviews will be carried out with nurses as this group of professionals will spend the most time on the ward managing complex pain patients, but variation will be sought in terms of different bands. Interviews will also be conducted with doctors of various levels of seniority and specialities including gastroenterology, haematology and pain.

###### 

Sampling brief to show intended number of interviews with staff members

  Research stage     No of interviews   Total             
  ------------------ ------------------ ------- ---- ---- ----
  Preintervention    2                  1       6    6    15
  Postintervention   2                  1       6    6    15
  Total              4                  2       12   12   30

CPT, complex pain team.

Recruitment {#s8b}
-----------

Fifteen patients will be recruited for interviews before the intervention and 6 months after the intervention. The researcher will aim to interview the same patients on both occasions. Appropriate patients will be identified after referral, based on the sampling brief shown in [table 1](#T1){ref-type="table"}, but before any clinical intervention has taken place. At this juncture, a researcher will check with members of the patient's clinical team to see if they can be approached. If the patient agrees, the researcher will approach the patient and provide them with a participant information sheet further detailing the purpose of the interviews. The patient will be given time to read the information sheet and ask the researcher questions. It will be made clear to participants that they are under no obligation to take part in the interviews and their treatment with the CPT will in no way be effected by refusal. If the patient agrees to take part, they will be asked to sign a consent form.

Fifteen members of staff involved with, or clinically effected by, the CPT will be recruited for interviews preintervention and postintervention. The focus will be on wards with historically the most complex pain patients. Staff members will be contacted by the researcher to enquire as to whether they would like to take part in the study. If agreeable, the researcher will give them a participant information sheet and allow them time to ask questions about the study. If they agree to take part in the study, they will be asked to sign a consent form before the interview.

Data collection {#s8c}
---------------

The semistructured interviews broadly contain ten different themes as can be seen in [table 3](#T3){ref-type="table"} below. The preintervention topic guides for both patients and staff aim to determine shortfalls that exist in the current system and seek to determine what these two groups would most like improved. These questions were developed with the help of expert advice from the multidisciplinary pain team with the added knowledge that additional themes would evolve naturally during the course of the semistructured interviews.

###### 

Topic schedule for the patient and staff, preintervention and postintervention interviews

  Patient preintervention interview questions                                                                Patient 6-month postintervention interview questions                                                  Staff preintervention interview questions                                              Staff 6-month postintervention interview questions
  ---------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------
  What does the term complex pain mean to you?                                                               What does the term complex pain mean to you?                                                          What does the term complex pain mean to you?                                           What does the term complex pain mean to you?
  Tell me a little bit about your pain                                                                       How would you describe you experience with the complex pain team (CPT)?                               What training have you had in the management of pain?                                  How have you found working alongside the CPT?
  Where have you received treatment for your pain in the past?                                               What did the CPT do well?                                                                             Tell me about some experiences that you have had managing patients with complex pain   What have you gained from the CPT?
  Can you remember which type of healthcare professionals you saw?                                           What could the CPT do better?                                                                         What do you find difficult about managing patients with complex pain?                  What formal or informal education regarding pain have you been exposed to over the last 6 months?
  What do you understand by the term specialist services?                                                    How has the CPT impacted on your life since leaving hospital?                                         Do you feel that you have adequate support to look after patients with complex pain?   What aspects of the service could we improve for you and for patients?
  Have you been referred to a pain specialist in the past and if so how easy was it to get an appointment?   How does your experience with the CPT compare to other pain teams that have treated you?              Who would you consult for advice regarding a patient with complex pain?                Are there any other services that you think the CPT should offer?
  Do you feel your pain needs have been met?                                                                 Were there any other benefits of the CPT while you were in hospital?                                  What training would you like to help you manage patients with complex pain?            How have you found the referral process to the CPT?
  Tell me about any treatments that you have had in the past for your pain?                                  Have there been any changes to your regular prescriptions since being treated by the CPT?             What would you like to gain from the CPT?                                              What involvement did the CPT have in the discharge of patients?
  What has worked particularly well for your pain in the past?                                               Have your attitudes towards strong opiate-based medications changed since being treated by the CPT?                                                                                          Have your attitudes towards strong opiate-based medications changed since being treated by the CPT?
  Tell me about your previous experiences of pain teams when you have been an inpatient.                                                                                                                                                                                                                  Have there been any unexpected benefits of working with the CPT?

The postintervention questions seek to determine the impact that the CPT had on both patients and staff and whether these stakeholder groups have any suggestions about how the team might be able to further improve. Once again questions will be refined by themes emerging from the preintervention data.

Outcome measures: quantitative data collection {#s9}
==============================================

Quantitative data from health questionnaires and prescription medications will be collected from all participants after referral to the CPT but before any intervention and again at 6-month follow-up for comparison. The same researcher will be responsible for all patient contact regarding data collection. There is little consensus regarding which outcome measures should be used to assess a complex pain service.[@R20] Physical, emotional and social domains are important although there is no agreement on exactly which outcome measures should be used to represent these.[@R20] The following health questionnaires were chosen informed by extensive local expert discussion and the latter three key domains. It is hoped that this diverse and comprehensive selection will demonstrate improvements in the various biopsychosocial spheres that are thought to have relevance to long-standing pain as well as showing clinical and functional gains.EuroQol-5 Dimension- 5 Level (EQ-5D-5L)---a measure of generic health status developed in Europe. It is a non-disease-specific, standardised and widely used measure of health-related quality of life.12-Item Short Form Survey (SF-12)---another measure of health-related quality of life that is non-disease-specific developed in Northern America.Brief Pain Inventory---a questionnaire used to measure the intensity of pain and how it interferes with daily life. Although originally designed to measure cancer pain it has since also been validated in the context of chronic non-malignant pain.[@R22]Patient Health Questionnaire 9---a measure of depression that was designed for use in primary care that is both sensitive and specific.[@R23] It has since been validated in the context of many specific conditions including chronic pain.[@R24]Pain Catastrophising Scale---a measure of catastrophic thinking, higher levels of which can result in a more intense experience of pain.[@R25]Pain Self-Efficacy Score---a measure of one's overall confidence in their ability to deal with the pain and the impact it has on their day-to-day functionality. The ability to successfully deal with stresses and symptoms is associated with better outcomes.[@R26]Health economic data collection---the researcher will collect health economic data, in the form of self-reported healthcare usage, at the same time that the participant completes the clinical outcome measures preintervention and again at 6 months postintervention. Additionally hospital electronic records will be accessed and used to document care given in the specific trust.

Data collection for follow-up {#s10}
=============================

Research personnel will follow-up all participants at 6 months. For patients, this will opportunistically coincide with existing outpatient appointments already scheduled at the trust where quantitative outcome forms will be completed and a researcher will enquire as to healthcare usage during the 6-month follow-up period. Follow-up interviews will also be carried out at this juncture for those included in the qualitative analysis. For those that are unable to come to the hospital or do not have any outpatient appointments scheduled this follow-up procedure will be performed over the telephone.

Staff participants in the qualitative analysis will be interviewed at a time of mutual convenience at the hospital after the stated interval of 6 months.

Participant eligibility criteria and recruitment {#s11}
================================================

All patients referred to and accepted for treatment by the CPT will be recruited into the quantitative clinical and health economic arms of the study. Baseline patient-reported outcomes questionnaires will be administered to patients preintervention on the ward and collected by a researcher who at the same time will have a detailed discussion regarding exact healthcare usage during the preceding 6 months. The latter conversation will enquire after hospital admissions, the diagnoses responsible and length of stay. GP, A&E and outpatient attendances as well as district nurse home visits will be discussed, and any operations, investigations and procedures will be recorded.

Data analysis {#s12}
=============

Qualitative analysis {#s12a}
--------------------

In the first instance, the research team will use the interviews to explore patient and staff satisfaction. The latter is detailed by the Initiative on Methods, Measurement and Pain Assessment in Clinical Trials, as one of six important outcomes measures when evaluating a pain intervention. Direct immediate feedback from these interviews will allow the service to evolve in a very responsive way as issues are identified and discussed at monthly progress meetings with the team.

All qualitative data will be formally analysed using framework analysis, using the research questions outlined above as the main thematic categories, while also being sensitive to additional themes that might emerge from the data.

The topic guide used to explore the above will enquire about the staffs' confidence and attitudes when interacting with patients suffering with complex pain and in particular what makes it difficult; the attitudes of staff and the perceived attitudes of patients' to strong analgesic drugs; the level of support that staff feel that they have regarding complex pain and the pathways around advice and referral and if they would like more help; education in matters pertaining to complex pain and how staff think both themselves and patients might benefit from the novel complex pain service. The 6-month follow-up interviews will seek to identify any changes in attitudes and or practice in the above areas that may have resulted from the presence of the CPT.

Preintervention interviews with patients will focus on areas of unmet need and trying to establish a deeper understanding of some of the barriers to the effective management of complex pain in the hospital environment. Patients' attitudes and beliefs surrounding strong analgesics will also be discussed. The 6-month follow-up interviews will concentrate on differences patients noticed between the CPT and encounters with previous pain teams particularly with regard to personnel, communication and understanding. The researcher will ask whether any particular aspect of the CPT intervention was of exceptional benefit and if that translated into any material differences postdischarge from hospital. Attitudes towards strong, particularly opiate class medications will again be revisited and the researcher will enquire after any changes or improvements to the service that could be suggested.

Advice has been sought from researchers with experience in qualitative methods from the UCLH-Embedded Research Team.

Quantitative analysis {#s12b}
---------------------

The results from the outcome measures listed above will be analysed using appropriate two-tailed tests to assess for statistically significant differences between the preintervention and postintervention groups. Given the limitations regarding small population size multivariate analysis will likely not be possible.

### Health economic analysis {#s12b1}

The target population of the economic analysis will be all inpatients over the age of 18 years, in which the CPT intervened in their care. In the absence of a formal control group two other comparisons will be made. In the first instance trial, CPT inpatients will act as their own controls and the healthcare costs incurred for each patient in the 6 months preintervention will be compared with those incurred in the 6 months post. This aims to substantiate existing evidence that pain management programmes reduce healthcare usage and hence costs.[@R10] The second comparator group will rely on a cohort of historical patients from the same hospital treated in the year prior to the inception of the CPT by the pre-existing non-multidisciplinary pain team. Although not formally matched this will represent a similar population regarding the demographics and pathologies of patients that routinely present to the hospital. For this cohort, a similar calculation of 6-month preintervention and postintervention costs will be performed.

The data on hospital usage will be sourced from both hospital records and self-report. Episodes that take place within the trial hospital will be summed directly from electronic records. Additional healthcare usage, in primary care and other NHS Trusts, will be elicited from patients by a researcher at the same time as filling in clinical outcome forms. Patients will be asked about GP visits, other hospital admissions and outpatient appointments as well as A&E attendances during the 6 months prior. Exact treatment costs will be sourced from publically available NHS reference data.

The above data will allow two primary analyses to be performed. First, the CPT patients will act as their own controls and healthcare spending in the 6 months prior to referral will be compared with the 6 months post in a direct cost comparison. The second analysis will compare the difference in costs between the CPT patients and the matched cohort. This comparison will allow relative savings to be assessed using a difference of differences analysis of both pregroups and postgroups. Balancing costs of staff provision regarding the CPT and pre-existing pain team will be calculated and taken into account.

Additionally, changes in repeat prescriptions as issued by the participant's GP will be recorded at 6-month follow-up and compared regarding costs with preintervention medications. Drug costs will be sourced using the British National Formulary.

There are various limitations and assumptions that must be declared using this methodology. Six-month windows were pragmatically chosen as the longest period possible given the availability of research time and personnel, although a far longer time period would ideally be employed to robustly demonstrate change. Hospital records are accurate although there will doubtless be errors in patients self-reporting of healthcare use when asked about the previous 6 months. Applying for access to local Clinical Commissioning Group (CCG) patient-level data or Hospital Episode Statistics was not possible on account of the lag time in acquiring said data and the very small sample size of this study's population.

At an absolute minimum the health economic analysis hopes to demonstrate that the cost of providing the service is offset by a subsequent reduction in healthcare usage. This would provide a strong case to commission the service on a permanent basis as one that provides best practice and yet is cost neutral. The authors hope, however, that the savings accrued downstream considerably outweigh the costs of the CPT.

Combining research methods {#s13}
==========================

Research Methods will be combined throughout the duration of this study. Interview topics will take into account data gathered from the quantitative clinical outcomes and health usage to inform additional pertinent avenues of questioning. Eventually, results from both the qualitative and quantitative aspects of this study will be interpreted in unison to enrich understanding of why given outcomes were achieved, or not, and allow for a more informed evolution of the service.

Study status {#s14}
============

The study will finish recruiting patients to all arms of the analysis at the end of January 2017 and follow-up will be completed by November 2017. Although the research team aims to follow-up all participants at 6 months, it is often difficult to arrange. A window of up to 9 months is considered acceptable to ensure the inclusion of as many results as possible.

Ethics and dissemination {#s15}
========================

The protocol for this study was formally reviewed by the Joint Research Office at University College London/UCLH and by the Governance Lead at University College Hospital and was it deemed to represent a service evaluation.

On completion of the research, we intend to report the results via publication in peer-reviewed scientific journals and in the form of conference presentations.

Information will be included in the patient information sheet detailing how they can gain access to the study results when available.

Supplementary Material
======================
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